Effects of the nootropic agents adafenoxate, meclofenoxate and the acetylcholine precursor citicholine on the brain muscarinic receptors (experiments on rats).
The effect of adafenoxate (Af), meclofenoxate (Mf) and citicholine on the brain muscarinic receptors was studied in groups of ten male Wistar rats. The compounds were administered in doses of 50 mg/kg body weight twice daily for 7 days. One hour after the last treatment the animals were killed and the frontal cerebral cortex striatum, the hypothalamus and the hippocampus were removed immediately. Af and Mf were found to diminish significantly and to an analogous extent the density (Bmax) of the muscarinic receptors in the cerebral cortex, striatum and the hippocampus. At the same time, however, the greater decrease of Kd induced by these two nootropic agents, i.e. the increased affinity of the muscarinic binding sites, exceeded considerably the decreased number of the binding sites. These differences in the effects on Bmax and Kd suggest that the functional capacity of the cerebral cholinergic system increases under the action of Mf and Af. The surprising increase in the number of muscarinic receptors in the striatum, observed in citicholine-treated animals, is assumed to be due to the great increase of the dopamine content in this structure, induced by this acetylcholine precursor, observed in other experiments. This increase would result in reduced acetylcholine production by the inhibited cholinergic neurones, with a subsequent increase in the number of the muscarinic receptors.